The aim of this study is to analyze the morbidity and mortality in patients with rib fractures in blunt chest trauma. The group of 212 patients with rib fractures was examined. Fractured ribs and associated thoracic injuries were established by imagine methods (plain chest radiographs and computed tomography) and pathological examination. Fractures of one or two ribs were established in 72 (33, 96 %) patients. Multiple rib fractures (≥ 3 ribs) were established in 140 patients. Lung contusion was the most common associated thoracic injury. Mortality, as an outcome of thoracic trauma, was established in 36 (16, 98 %) of patients. The level of mortality was higher in the group of patients, age > 65 years. Lung contusion was main cause of death in patients with fractured ribs. Conclusion. This study has proven that the age over 65 years, bilateral rib fractures and lung contusion are three risk factors for mortality in patients with blunt thoracic trauma.
INTRODUCTION
Rib fractures are one of the most common injuries in blunt chest trauma -more than 40 % of patients with thoracic trauma have fractured ribs (1) (2) (3) (4) (5) (6) (7) . The real problem in patients with blunt chest trauma is the associated thoracic injuries, which determine the outcome of the trauma (8) (9) (10) (11) (12) (13) . It is established that associated thoracic injuries have direct correlation with the number of fractured ribs. (1, 2, 4, 6) . At this point, even though rib fractures are not serious injury, they are considered as a marker of the severity of blunt chest trauma (14) (15) (16) (17) .
The aim of this self-experience study is to analyze the morbidity and mortality in patients with rib fractures in blunt chest trauma. included. Cases associated with other trauma injuries, such as abdominal trauma, head injuries and limbs fractures were not included in our study.
MATERIAL AND METHODS
Several methods were used to establish the morbidity and mortality of the patients who were included in the study: clinical examination; imagine methods -thoracic chest radiography, thoracic computed tomography; data from pathological findings. Thoracic chest radiography was performed in every patient admitted at emergency unit and on the 24 th hour after hospitalization. Thoracic computed tomography was performed in every patient with more than three fractured ribs, established of chest X-ray.
Variable, alternative and correlation analyses were used for the purpose of this study.
RESULTS
Mean age of the patients, included in this study was 53, 92 ± 18, 9 years (interval: 15 -91 years). It was established significantly higher number of the patients at age ≤ 65 -147 (69, 33%) ( Mortality, as the outcome of thoracic trauma, was established it 36 (16,98 %) of patientssignificantly higher in the group of patients, aged > 65 (Table 4) . It was established that the age higher than 65 years is a risk factor for mortality in patients with blunt thoracic trauma and rib fractures -odds ratio (OR) = 2,38. A correlation between the level of mortality and the number of fractured ribs was establishedcoefficient of correlation (R) = 0,86 (Table 5) . 
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The mortality in patients with multiple rib fractures was significantly higher than in those with one or two fractured ribs (p < 0,01) -either for the whole group or for the two age subgroups of patients (Table 5) . Significantly higher level of mortality was established in cases with six and more fractured ribs, than those with less fractured ribs. It was also established significantly higher mortality in patients with bilateral rib fractures, than the patients with unilateral rib fractures -p < 0,05). Bilateral rib fractures were determined as a risk factor for the mortality in patients with blunt thoracic trauma -OR = 8,69. The death cases were divided in two subgroups, on the base of the time of the death after patient's hospitalization -before and after the 72 hour. It was established significantly higher mortality after the72 hour of patients' hospitalization -for the whole group and for the two age subgroups -p < 0,05 (Table 5) .
Associated thoracic injuries were the causes of death in patients with rib fractures. The causes of death were as followed: lung contusion -in 33 cases: 10 of whom before the72 hour, hemorrhagic shock with massive hemothoraxin 3 cases all of them before 72 hour of hospitalization. The massive hemothorax was caused by lung laceration. Emergency thoracotomy was performed in these three patients and the death was set in up to 24 th hour after operation.
DISCUSSION
Rib fractures are the most common injury in patients with blunt chest trauma. According to many authors, more than 40 % of patients with blunt thoracic trauma have rib fractures (1-7).
Many authors have used the age of 65 years as a point of differentiation in studying different aspects in patients with rib fractures (5-12). That's why we also have accepted to differentiate the patients in this study in two aged subgroups: at ≤ 65 years and > 65 years. We have confirmed that the number of patients younger than 65 year of age dominates. As we have expected, the male patients were significantly higher than females. Aged and gender differences in frequency of rib fractures in blunt thoracic trauma are explained with the aged and gender differences in physical activity. This retrospective study was performed in a hospital with the highest 3 rd level of competence. The high level of competence of a hospital means admission of patients with severe type of body traumas. That's why we had expected that the number of patients with multiple rib fractures and associated thoracic injuries would dominate. It was confirmed by our results. We had also confirmed the lung contusion as the most common associated thoracic injury in patients with rib fractures in blunt thoracic trauma.
We had established 16,98 % mortality rate in patients with rib fractures. Our data are comparable with the data citing in other clinical studies (8) (9) (10) (11) (12) (13) (14) . We had hypothesized that the age would be factor that has influence the mortality in patients with rib fractures. This hypothesis was confirmed -according to our data, the age over 65 years is a risk factor for the mortality in patients with rib fractures -OR = 2,38. There are two explanations of this age dependency: demineralization (osteoporosis) in patients at age over 65 years and different accompanying diseases (respiratory, endocrine, heart, vascular and other diseases) that would affect the level of mortality.
Our study had established correlation between the number of fractured ribs and the level of mortality -coefficient of correlation = 0,85. We had confirmed that half a dozen ribs is a breakpoint for mortality in chest trauma patients. We had also established that bilateral rib fractures are a risk factor for the mortality in patients with thoracic trauma -odds ratio -OR = 8,69.
Many authors had pointed that rib fractures, on their own, are not threatening to the live of the patients with blunt thoracic trauma (12) (13) (14) (15) (16) (17) . It's known that the direct cause for the death in patients with rib fractures are associated thoracic injuries. Our results have confirmed that the lung contusion is the most common cause and risk factor of the death in patients with blunt thoracic trauma -OR = 7,26.
CONCLUSION
This retrospective study has confirmed the role of rib fractures as a marker for the severity of blunt thoracic trauma. We conclude that: 1. Associated thoracic injuries are the cause of the death in patients with fractured ribs. 2. The mortality in patients with rib fractures correlates with the number of fractured ribs.
